Abstract This study investigates the effect of per capita income on per capita health expenditures in Turkey over the period 1975-2007 by using ARDL bounds test approach to the cointegration considering both demand and supply side variables. Since we reject the null hypothesis that there is no cointegration among the series, we estimate long run and short run elasticities. The results show that while income has no effect on health expenditures in the long run, it is a necessity good in the short run that is a 1% increase in per capita income creates an 0.75% increase in per capita health expenditures. On the other hand, by examining the coefficient of demand and supply side variables, we found that average length of stay and number of physicians has negative effect, percentage of older people has positive effect and infant mortality rate has no effect on health expenditures in both short and long runs.
Introduction
Since the seminal paper of Newhouse [37] , there has been an ongoing debate in the literature about whether there is a relationship between health care expenditures and income, also what the magnitude of income elasticity of expenditures is if there is a relationship between them. If the elasticity is greater than unity, then health expenditures will be a luxury good which implies that the expenditures increase faster than income. In this case, health expenditures can be handled as a commodity much as any other as emphasized by Di Matteo [15] and best left to market forces since a private market more efficient and also individuals should pay the expenditures with their own income [12] . On the other hand, the income elasticity below 1 show health care expenditures is a necessity good which suggests income increases faster than health expenditures. This necessitates more public involvement into the health care sector since the market fails to provide this good (see Di Matteo [15] and Costa-Font et al. [12] ).
As mentioned previously, the debate on whether health expenditure is luxury or not is going for about last three decades. We conduct an extensive literature review on this issue and present the income elasticities of health care expenditures, which have been obtained from these studies along with the analysis period, considered countries and econometric methods employed in ''Appendix''. Most of the studies found the elasticities smaller than unity, which is evidence for indicating the per capita health expenditures is a necessity good. But, the results vary with the econometric methods, sample periods, considered countries, the omission of relevant variables and institutional arrangements [10] , for example, while Baltagi and Moscone [6] find the health expenditure as a necessity good for 20 OECD countries using panel data analysis, Murney et al. [34] find it as a luxury good using OLS regression for 138 countries, that is we cannot make a strict comparison or come to the conclusion that health expenditures are luxury/ necessity by evaluating these results.
In this study, we investigate whether health expenditure is a luxury good or not for Turkey, which is a middle income country experienced a speed increase in health expenditures, especially after 2003 with the introducing the ''Health Transformation Program'' (HTP). The main aim of the HTP is to improve the performance of the health system. To this end, several institutional and structural changes have been applied. For example; the Social Insurance Organization, Government Employees Retirement Fund, Social Security Organization for Artisans and the Self-Employed and the Green Card scheme have been gathered under one roof; Social Security Institute (see OECD Reviews of Health Systems-TURKEY for detailed information). Although, Turkey has the lowest health spending per capita compared to OECD countries in 2007, with HTP and Universal Health Insurance, which was initiated in 2008, the increase in the growth rate of health expenditure after 2003, shows that in the next years the spending will convergence the average of the OECD.
To the best of our knowledge, there are only two studies which investigate the effect of income on health expenditure for Turkey. While the study of Kiymaz et al. [29] concludes health expenditures is a luxury good over the period from 1984 to 1998, Sülkü and Caner [45] find income elasticity of health expenditures below than unity in the 1984-2006 period. Although the latter extend of the analysis period, both study use Johansen multivariate cointegration method, which can suffer from small sample bias. Also, both studies have omitted variables bias since both only used gross domestic product and population growth rate to explain variations in the health care expenditures.
This study contributes to the literature in the following ways: first, we use a broader analysis period than the previous studies which investigate the income elasticity of health expenditures for Turkey by extending the sample period to . Second, we employ Pesaran et al. [40] bounds test approach to cointegration which has superior small sample properties compared with Johansen cointegration [36] and third, following Sen's [44] study, we include both demand and supply side variables to the specification of the cointegration model and so eliminate the omitted variables problem which can be a possible bias for determining the elasticity. 1 We organize the paper as follows: we describe the variables and data in the next section. In the section of econometric methodology, we review the econometric methodology. The section ''Empirical results'' covers the results. In the final section, we summarize the major results and conclude the paper. For demand side variables, we use infant mortality rate per 1,000 live births (IMR T ) and population ages 65 and above as a percentage of the total population (P65 T ). IMR T is one of the most important indicators to show a nation's social condition (as it is well known, the main target of the Millennium Development Goals of United Nations is to end poverty and fourth target is to reduce child mortality). Crémieux et al. [13] shows that lower health care spending is associated with statistically significantly higher infant mortality rate, and Gupta et al. [25] find some evidence that health expenditure reduces childhood mortality. Following these studies, we take IMR T as a health indicator, supposing an increase in infant mortality rate indicates there is a decrease in per capita health expenditure. Since older people need more health care than young people do, aging population is accepted as another determination of health expenditure (see [1, 33] ). As mentioned by Felder [20] , there has been an increase in the relative number of older people in developed countries due to decreasing fertility, and the increase in life expectancy, which is indeed an outcome of improvement in living conditions. Thus, as the percentage of older people increases, then demand for health care will increase too. Moreover, as mentioned in Sen [44] , since voter participation declines with age, the percentage of elderly people may be negatively correlated with government health expenditure. Therefore, we use P65 T to control these effects.
We consider the number of professionally active physicians per 1,000 of population (NP t ) and average length of stay in the hospital (ALOS t ) as supply side variables. By testing statistically significance of NP t , we examine whether the physician-induced demand hypothesis is valid or not for Turkey. This hypothesis postulates an increase in the number of physicians would not reduce total health care expenditure (see [19, 41] among others). In this case, doctors inform patients poorly and can advise them to buy therapeutically unneeded medical services to protect their income (see [14, 15] ). Since prior studies have shown ALOS t is a crucial contributor to increased expenditures (see [30, 31] ), we consider ALOS t as another determinant of per capita health expenditures.
Econometric methodology
We use Pesaran et al. [40] 's autoregressive distributed lag (ARDL) bounds approach to the cointegration to examine the long run relationship among the variables. On the purpose of testing for cointegration, Engle-Granger and Johansen cointegration tests are frequently used. However, these tests can only be used under the prior condition that series are integrated to the same order. On the other hand, the ARDL bounds test can be used regardless whether the variables under investigate are integrated order of one or zero. Besides, the bounds test can be used in small sample sizes.
ARDL bounds test is basically consisted of three steps. At first step, it is analyzed that whether there is a long run relationship between the variables or not, and then, in the case of determining cointegration relationship, long-and short-term elasticities are estimated at second and third steps, respectively.
The unrestricted error correction model which is used at first step is adapted to our study and is given below:
In this model, D indicates the first differences. BahmaniOskooee and Goswami [5] presented that the F-test, which is used in bounds test, is sensible to the lag length. For this reason, on the purpose of testing for cointegration using the bound test, it is necessary to determine the P value which shows the lag lengths of differenced variables used in Model 2. To this end, Akaike (AIC) and Schwarz (SIC) information criteria are frequently used in the literature.
After determining the optimal lag length, the null hypothesis which shows that there is no cointegration between analyzed variables can be tested by testing the significance of first lags of dependent and independent variables, which are shown in Model 2:
To test this hypothesis, standard F-statistic can be used. Related critical values are tabulated by Pesaran et al. [40] , and critical values for small samples can be derived from Narayan [36] . In these studies, critical values are bounded in view of variables are I(0) or I(1). If the calculated Fstatistic falls within the band, it is not possible to make an inference about whether there is a cointegration relationship between the variables or not, in this case other cointegration tests, which consider the integration level of variables, can be used. On the other hand, if the calculated F-statistic lies above the upper level of the band, the null hypothesis which shows there is no cointegration between the variables is rejected, and on the other hand, if the calculated F-statistics fall below the lower level of the band, the null cannot be rejected.
In the event of determining a cointegration relationship between the variables, at second step of the ARDL bounds test approach, we estimate the long run coefficients whose lag length can be determined by information criteria as mentioned previously. And finally, short run relationship between the variables can be obtained by using the error correction model which is based on ARDL.
Empirical results
Since Pesaran et al. [40] and Narayan [36] computed statistics for I(0) and I(1) variables, in the presence of variables, which is I(2) or integrated of higher orders, we cannot use these critical values. So as a first step, we use augmented Dickey-Fuller (ADF) unit root test to examine the stationarity properties of the variables. Table 1 presents the unit root test results for each of the variables.
As can be seen from Table 1 , all the variables except ALOS t are integrated of order one, which shows we can use ARDL bounds test. Table 2 shows the bounds test results. By using a maximum lag of 2 and employing Akaike Information Criteria (AIC), we choose 2 as optimal lag length. Since the calculated F-statistic is higher than the upper bound critical value of 5.253 at the %5 significance level, we can reject the null hypothesis of no cointegration.
Having found a cointegration relationship, we estimate the long run and short run elasticities using the ARDL model. Again, we used 2 as the maximum lag length and employed AIC to select the optimal lag length. The optimal model for both long and short run models is selected as ARDL (1,0,0,0,0). Table 3 shows the results.
According to the long run results, we found the per capita GDP coefficient as statistically insignificant. This finding can Is health care a luxury or a necessity or both ? 7 be interpreted as health care is not affected by income in the long run. On the other hand, IMR T is found to be statistically insignificant, so it means that a change in infant mortality rate has no positive or negative effect on health expenditures. We find ALOS t negative and statistically significant. We can interpret this finding as follows: when the average length of stay at hospital increases, the marginal cost of the patient will be the decrease and so there will be a decrease in per capita health expenditures. The P65 t coefficient is found to be positive and statistically significant, which shows that when the percentage of older people increases, this causes more health expenditure. However, Getzen [22] , Zweifel et al. [48] and Felder [20] stress that we should avoid blaming elderly persons for the increase in health care costs since this blaming can cause politicians make wrong decisions about the distribution of health care expenditures. The negative coefficient of P65 which is found statistically significant shows the physician-induced demand hypothesis is not valid for Turkey that is an increase in the number of physicians can reduce the per capita health care expenditures. The short run model is also presented in Table 3 . Error correction term (ECT t-1 ) is negative and significant, which indicates that error correction mechanism works, so deviations from equilibrium in short run is corrected in the long run. Income elasticity coefficient is found significant and smaller than unity, which shows income elasticity of health expenditure is not a luxury good in the short run. On the other hand, we have the similar results with long run estimation results for ALOS t , IMR t , P65 t and NP t .
Conclusion
In this study, we analyzed whether health care is luxury in Turkey or not over the period 1975-2007 by using ARDL bounds test approach to cointegration. In the previous studies, while Kiymaz et al. [29] find health expenditures as luxury, Sülkü and Caner [45] find the expenditures as necessity. However, in this study, we found that per capita income has no effect on per capita health expenditure in the long run, but the health expenditure is found as a necessity good in short run. We also analyzed the effect of demand and supply side variables on health expenditures. The findings from short run and long run models are similar. We find the average length of stay and number of physicians have negative, relative number of older people has positive effect on the health expenditures, and on the other hand, infant mortality rate per 1,000 live births has no effect on the health expenditures of Turkey.
Appendix
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